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GitLab is fully operational!

& git.nndc.bnl.gov

USNDP Collaboration Platform

National Nuclear Data Center signin

NATIONAL LABORATORY

Username or email

The U.S. nuclear data community working together to continuously
advance the state of nuclear data for science and technology

. . Password
applications.

NOTICE TO USERS ~ Remember me Forgot your password?

This is a Federal computer system (and/or it is directly connected to a BNL local network “

system) and is the property of the United States Government. It is for authorized use only.

Users (authorized or unauthorized) have no explicit or implicit expectation of privacy.

Any or all uses of this system and all files on this system may be intercepted, monitored,
recorded, copied, audited, inspected, and disclosed to authorized site, Department of
Energy, and law enforcement personnel, as well as authorized officials of other agencies,
both domestic and foreign. By using this system, the user consents to such interception,
monitoring, recording, copying, auditing, inspection, and disclosure at the discretion of

authorized site or Department of Energy personnel.

Unauthorized or improper use of this system may result in administrative disciplinary action

and civil and criminal penalties. By continuing to use this system you indicate your awareness




GitLab is fully operational!

& git.nndc.bnl.gov

USNDP Collaboration Platform

National Nuclear Data Center Signin

NATIONAL LABORATORY

Username or emai

e U i s conmty i o o cotr With the sublibraries and other projects set
up, we have been adding contributors:

. Password
applications.

NOTICE TO USERS () Remember

* Users need approved GIS
o) s h rperty o he U Stes Gverma. I o iz s . * Cyber Security training
Users (authorized or unauthorized) have no explicit or implicit expectation of privacy. ° Reac h (o) ut to G ustavo (g n Ob re@b n I . g ov) or
Any or all uses of this system and all files on this system may be intercepted, monitored, Dave (d b rown@b n I . g OV)

recorded, copied, audited, inspected, and disclosed to authorized site, Department of

This is a Federal computer system (and/or it is directly connected to a BNL local network

Energy, and law enforcement personnel, as well as authorized officials of other agencies,
both domestic and foreign. By using this system, the user consents to such interception,
monitoring, recording, copying, auditing, inspection, and disclosure at the discretion of

authorized site or Department of Energy personnel.

Unauthorized or improper use of this system may result in administrative disciplinary action

and civil and criminal penalties. By continuing to use this system you indicate your awareness 6
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GitLab is fully operational!

& git.nndc.bnl.gov @

Projects v  Groups v  More v v Search or jump to... o} 1)) 1 ¢ @-

L ENDF > library > Details

o .
| I i a -

Group ID: 8 | Leave group
1)}
The ENDF library project itself. At the time of creation of this project area, ENDF comprises 15 sublibraries. The full ENDF/B history is
n available as an archived project named "svn-export".
@
Subgroups and projects Shared projects  Archived projects = . \]a ny issues are bein g found and | 0gg ed
i)
.  tritons © as issue trackers

ENDF/B triton sublibrary

 emalseatt © » Some have been fixed, many are still
ENDF/B thermal neutron scattering sublibrary th e r.e ( H aCkatO n )

standards © 1 5 -
W u ENDF‘:Bn:cleardatastandardssublibrary ® Contrlbutlons are belng Sent and uploaded
N o in appropriate Phase 1 branches (or
<.- ENDF/B spontaneous FPY sublibrary . . .
separate branch if conflicting)

Q @ Protons © -
o ENDF/B proton sublibrary

Q . photoat © * 0 2 months ago

ENDF/B photo-atomic sublibrary

2 months ago
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* Meetings since last Nuclear Data Week: mini-CSEWG
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We held a mini-CSEWG in August 2021

(f‘ Brookhaven

) Report # BNL-222130-2021-INRE
National Laboratory

 Virtual

DOE/SC PuRe initiative and Mini Minutes for a mini - Rty
niibuler CSEWG -
ENDF implications

Contributions for neutron, TSL, 1619 August2021 - e
CP & photonuclear sublibraries ‘

 Evaluation review i =
» Validation S

 Discussion and poll: To adjust
or not to adjust?

Figure 1: Zoom group photo from the mini-CSEWG meeting.

¢ Brookhaven
C 9

National Laboratory

https://indico.bnl.gov/event/12258/attachments/
35490/61392/mini-csewg-mini-minutes-final.pdf




We held a mini-CSEWG in August 2021

» A dataset must have a “landing page”
o namely a website that allows access to
« DOE/SC PuRe initiative and the dataset in question

ENDF implications - Metadata describing the data

* The Metadata-Landing Page-Dataset
linkage submitted to OSTI (BNL's library
does this last step). This linkage must be
kept up to date even if either the
metadata or landing page changes.

* Discussion about authorship/ownership
of evaluations: GNDS can accommodate
many of the needs, but details need to

be sorted out
k? Brookhaven

National Laboratory 10



We held a mini-CSEWG in August 2021

Action ltems:

 Landing Page Items:

¢ DOE/SC PU Re initiative and « Cleanup and update ENDF web area

. . - * Define landing page URL scheme
EN DF Impl ICatlonS  Deploy ENDF landing pages (links to ENDF & GNDS,

ACE?)

* Metadata ltems:

» Gather mandatory (and optional) metadata from all
ENDF files

» Assemble JSON-formatted metadata files for automated
upload (these can be used to fill the fields in the GNDS
files too)

* Pilot DOI assignment with NSR, then ENSDF and ENDF

* Hold EG GNDS meeting(s) to both finalize metadata tags
and GNDS-2.0

e Other items:

* Publicize (and use!) the generic ENDF library manager
email

k? Brookhaven

National Laboratory 11




We held a mini-CSEWG in August 2021

 Evaluation review
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held a mini-CSEWG in August 2021

@ gitnndc.bnlgov.

( )

%",,/") ? Summary of Tapes in ENDF/B-VI release 8
Gl USNDP Collaboration Platform
National Nuclear Data Center signin
ENDF/B-VI (and all older ENDF libraries) was released as a series of N
released, users were to replace materials/datasets from older tapes with that in the newer tapes. Below we summarize thess Username or email
Rotemse oy FWATS | #Rocords [Gorterts ; ) )
The U.S. nuclear data community working together to continuousl RVIEW | ENDF GITLAB | ADVANCE GITLAB | ENDF | CSE
advance the state of nuclear data for science and technology
applications. Bllllﬂﬂmlill - .
MO Ao Toey  The ADVANCE Continuous Integration System
: NOTICE TO USERS
0
B : ENDF/B Development
s This s Federal computer system (and/or it s directy connected (o a BNL local et
replaced system) and is the property of the United States Government. It is for authorized use| The development version of the Evaluated Nuclear Data File (ENDF/B)
ses autorzedt orunauthoiz)nave o exicicor mpici exoscuaton ot rvacy| Y|l ol
aev
Any orall uses ofthis system and al iles on tis system may be inercepted, monitort
Fepaced
recrded, copied, audte,inspeced, and diclosed 1o authoried e, Departrent o [ neurons. | [ atomic | | decay_ || charged partices || photonuciear
Energy, and law snforcement personnel, as wel as authorized officals of other agencl o
9 212 Neutrons sublibraries
& both domestic and foreign. By using this system, the user consents to such nterceptl
B monitoring, recording, copying, auditing, nspection, and disclosure at the iscreton §
feutron sublbrary I | authorized site or Department of Energy personnel. 80
foutron FPY subltrary T fropiaced 1 ‘ @ @ . /./.
ootn Yty 16 fegces | Unauthorized or mproper use of this system may result n acministative discipinary§ — &
e
and ciil and criminal penaltes. By continuing to e ths system you indicat your an @ @
Neutrons Neutron-induced Fission Standards ‘Thermal Neutron Scattering
ey
n L]
* £valuation review

master (locked)

Validation committee starts
checking (some of this will be
automated soon)

Phase Il (locked)

ENDF Manager issues Reviewer likes it,
merge request & approves merge

assigns reviewer request Phase |
(unlocked)

your dev.

branch (either

at BNL or your 13
own server)

k:.\ Brookhaven
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We held a m|n|-CSEWG in August 2021

Currently all ENDF/B-VIII.1 evaluations
are jammed up in phase1 ~

master (locked)

=== Phase Il (locked)

. _ suggested |
* Evaluation revie reviewers for
e o MOSt libraries, but aeliinedin
the review
: your dev.

Process IS not ___ branch (either

fleshed out at BNL or your
own server)

I k:.\ Brookhaven
National Laboratory atrBNLOryour e

own server)



We held a mini-CSEWG in August 2021

 Discussion and poll: To adjust
or not to adjust?

15



We held a mini-CSEWG in August 2021

palle
Polle

To adjust or not to adjust

@) 00:02:31 | 2 questions = 47 of 65 (85%) participa...

1. Should CSEWG provide adjusted mean values and
covariances IN ADDITION to our usual tweaked
(general-purpose) library? (Single Choice) *

47/47 (100%) answered

Yes (15/47) 32%
——=—————

No (32/47) 68%

2. Should CSEWG provide tools or link to tools for
adjustment on the NNDC homepage to help users do
their own adjustment? (Single Choice) *

47/47 (100%) answered

Yes (24/47) 51%

(23/47) 49%

 Discussion and poll: To adjust
or not to adjust?

k‘,\ Brookhaven

National Laboratory




We held a mini-CSEWG in August 2021

Paolls

To adjust or not to adjust

En 00:02:31 | 2 questions = 47 of 55 (85%) participa...

1. Should CSEWG provide adjusted mean values and
covariances IN ADDITION to our usual tweaked
(general-purpose) library? (Single Choice) *

47/47 (100%) answered

8 We will NOT provide
es (15/47) 32% .
e adjusted mean values
& el and covariances in
2. Should CSEWG provide tools or link to tools for addition to the usual
adjustment on the omepage to help users do .

G e o E e e general purpose library.

their own adjustment? (Single Choice) *
47/47 (100%) answered

Yes (24/47) 51%

No (23/47) 49%

 Discussion and poll: To adjust
or not to adjust?

L? Brookhaven .
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* Next ENDF Release
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Next ENDF release

SORRY, THIS EVENT IS

The release of ENDF/B-VIII.1 has been
delayed... PUSTPUNED




Next ENDF release - -
SORRY, THIS EVENT IS

The release of ENDF/B-VIII.1 has been
delayed... PUSTPUNED

...for 1 year to Feb 2024!

KEEP
CALM

AND

SAVE THE
I k:.‘ Brookhaven @VDATE
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Next ENDF release

The release of ENDF/B-VIII.1 has been
delayed...

...for 1 year to Feb 2024!

« COVID pandemic delayed many
experiments: New data are expected

* Need more time to setup proper
review process

* Not enough time for proper testing and
validation

» Time deal with a potentially serious
Issue at high reactor burn-up

L:.\ Brookhaven
National Laboratory

SORRY, THIS EVENT IS

POSTPONED

KEEP
CALM

SAVE THE
NEVDATE

21
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» Updates in the ENDF library since last NDW
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TSL sublibrary

e tsl 20pGraphite, tsl-AlinAl203, tsl-Be-metal,
tsl-Be-metal+Sd, tsl-BeinFLiBe.endf, tsl-
CainCaHz2.endf, tsl-CinSiC, tsl-CinUC, tsl-
FinFLiBe, tsl-graphiteSd, tsl-H1inCaH2, tsl-
H2inCaH?2, tsl-HinCH2, tsl-HinHF, tsl-
LiinFLiBe, tsl-OinAlI203, tsl-SiinSiC, tsl-UinUC
(NCSU)

e tsl-7Liin7LiD-mixed, tsl-BeinBe2C, tsl-
CinBe2C, tsl-Din7LiD-mixed, tsl-Hin7LiH-
mixed, tsl-HinZrH2, tsl-HinZrHx, tsl-ZrinZrH2,
tsl-ZrinZrHx (NNL)

k? Brookhaven

National Laboratory

e tsl-CainCaH2, tsl-HinCaH2 (from JEFF,
conflict with NCSU), tsl-Hinlcelh (JEFF,
conflict with RPI), tsl-HinMesitylene-Phasell,
tsl-HinToluene, tsl-Mg, tsl-Si (JEFF non-
conflictive)

e ts|I-CinC502HS8, tsl-CinCH2, tsl-HinC502H8,
tsl-HinCH2, tsl-Hinlcelh, tslI-OinC502H8, tsl-
Qinlcelh (RPI)

e tsl-CinCH2, tsl-HinCH2, tsl-HinH20 (ESS)
e tsl-HinUH3, tsl-NinUN, tsl-UinUN (ANL)

23



Neutron and decay sublibraries

 56Fe from IRSN (separate branch to
not conflict with INDEN)

- 86Kr (BNL)

. 78Sg, 97Mo, 99Tc, 102Pd, 109Ag, 113|n,
127|n, 133Cs, 134Cs, 134Ba, 137Ba, 138La,
143Pr, 147Nd, 147Pm, 153Sm, 155Ey,
160Gd, 159Tb, 166Er, 168ETr, 170ET, 175U,
176y, 174Hf 176Hf 177Hf, 178Hf, 179Hf,
180Hf (RQW + BNL)

- 103Rh (RPI)
° 106,108,110,111,112,114,116Cd (LANL)
« 233,235J (INDEN)

 Format fixes from Paul
Romano (whole sublibrary)

* 9871, 56Ba, °8Ce (BNL - Lorek)

k:.\ Brookhaven

National Laboratory

Files need to be reviewed, conflicts
resolved, so they can be sent to Phase 2,

validated, and finally, become a beta
version of ENDF/B-VIII.1

24
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* Next ENDF format
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GNDS-2.0 status

« GNDS-2.0 slated for final approval in
Fall 2021 WPEC meeting

* Major changes:
« <map> format

* <documentation> forma
supporting metadata for DOI
assignment

« Major TNSL rewrite: mixed
moderators & covariance support

* Met all SG-38 requirements

« Expect final version of specifications
in May 2022 WPEC meeting

¢ Brookhaven

National Laboratory

Nuclear Science
2020

Detailed requirements for a next generation nuclear data structure

OECD/NEA/WPEC SubGroup 38*
(Dated: June 28, 2016)

This document attempts to compile the requirements for the top-levels of a hierarchical

arrangement of nuclear data such as found in the ENDF format

This set of requirements

will be used to guide the development of a new data structure to replace the legacy ENDF

format.

CONTENTS

1. Introduction
A. Use cases
B. How to use these requirements
C. Organization of this document
D. Connection to ENDF-6 data types

. General Features
A. Design philosophy
B. Complications
1. Is it a material property or a reaction property?
2. Different optimal representation in different
physical regions
Ensuring consistency
Elemental targets
Legacy data
C. Top of the hierarchy
D. Particle and/or material properties database
E. Documentation
F. Representations
Q. What data are derived from what other data?
H. Prototyping functions
1. Required low-level containers
1. General data/functional containers
2. Text
3. Hyperlinks

o

Evaluations
<evaluation> clements
B. “Meta” evaluations
C. Reactions and reaction lists
1. <reactions> and <summedReactions>
2. <productionReactions> lists
3. <reaction> elements
4. Reaction designation
D. Cross sections
1. Integrated cross sections: o(E)
2. Differential cross sections: do(F)/d2 and
d*o(E)/dQdE’

E. Products and product lists
1. Product list elements
2. <product> elements

F. Distribution and distribution lists
1. <distributions> and <distribution> clements
2. Multiplicities

Q. Resonances

1. Designating channel

2. Resolved resonances

3. Unresolved resonances

4. Correcting reconstructed cr
distributions

5. Expected resonance processing workflow

sections and

* Edited by D.A. Brown (dbrown@bnl.gov)

IV. Covariance Data

=

6. How to use the RRR elements in special
circumstances 55

A. Covariance definitions

B. Covariance between different variables 59
C. Covariance of continuous functions 59
D. Covariance of multi-dimensional functions 59
E. Covariance and correlation matrices 60
F. Weighted sums of covariance 61
G. The “Sandwich Formula” 63
H. Monte Carlo sampling 64

L. Examples of covariance data usage in this hierarchy 64

Special Cases 67
A. Atomic scattering 67
1. Incoherent photon scatt 68
2. Coherent photon scattering 68
B. Charged particle cla 69
1. Legendre series expansion approach: 69
2. “Fake cross section” approach 7
C. Fission reactions
D. Fission product yields
1. Introduction
2. Existing ENDF format
3. Detailed FPY requirements
4. Discussion of possible implementations
E. Spallation reactions
F. Radiative capture
G. Thermal scattering law
1. Introduction
2. Theoretical background
3. Gaussian approximation of the self part of the
scattering kernel 81
4. Coherent elastic scattering 81
5. Incoherent elastic scattering 82
6. Incoherent inclastic scattering in the short collision
time approximation
7. Discussion of TSL covariance 83
VI. Derived Data For Applications 8
A. General transport data 85

Product average kinetic energy and forward

momentum 8
2. fuan(E) 85
3. CDF’s from PDF’s 85
4. Probability tables in the URR 86
B. Grouped transport data 86
1. Inverse speed &7
2. Multiplicity 87
3. Q-value 87
4. Projectile kinetic energy and momentum 87
5. Bondarenko factors 87
C. Production data 88
D. Radiation heating and damage 89
Acknowledgments 90
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What’s next

» Expect major format changes post-GNDS-2.0:
» Synchronize nuclear structure formats with ENSDF as part of ENSDF modernization
* Revamp uncertainty/covariance to make more ML friendly
» Atomic data additions
» FPY formats per FIRE collaboration/CSEWG recommendations
» Re-envisioning of URR probability distributions

« ENDF to GNDS transition:
« ENDF/B-VIII.O released in GNDS-1.9
» Expect at least next release to be in both ENDF-6 and GNDS formats
* Transition is slow; we must walk together and we can only go as fast as the slowest among us

« EG-GNDS Transition:
 This is Dave Brown’s last version as Expert Group chair, in May 2022 we will elect new chair

L? Brookhaven

National Laboratory
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